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-E : ORGANIC NONLINEAR OPTICAL 

MATERIAL 



ABSTRACT : PURPOSE: To provide the org. nonlinear optical which exhibits excellent nonlinearity and 
can efficiently generate multiple waves. 

CONSTITUTION: This material consists of the nitrogenous heterocyclic compd. expressed 
by formula I (in the formula I, X denotes a CR1 R2 group or NR3 group. Y denotes an O 
atom or S atom. Z denotes an O atom, S atom, SO2 group or NR4 group. R denotes an 
arom. hydrocarbon group which is unsubstd. or has a substituent, heterocyclic group, 
aliphat. hydrocarbon group or alicyclic hydrocarbon group or hydrogen atom. R1 , R2, R3, 
R4 denote a heterocyclic group which is unsubstd. or has a substituent, arom. 
hydrocarbon group, aliphat. hydrocarbon group or alicyclic hydrocarbon group or hydrogen 
atom. R1 and R2 may form a hydrocarbon ring or heterocycle). 
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i^Um 5 3. 7 9% 3. ^7% 9. 6 5% 

^MH. 5 4. 00% 3. 50% 9, 72% 

[0 0 2 8] ^ -7-X7;UTt: H<7)fl^t'0{;:. -1-;^ 
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urn-. 7. 7g (2 6. Smmo I) 
jt^A^t i^AT'iK, : C) 3 Ml 2 Ni O2 

/ft-Wti 5 3.-11% >!. 1 'I % 
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2 -7iL'^)l7 ^ / - ^- iA-r.h 
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. ^>Tfi2 8 8. 2 6 3) 

19. 4 4 % 



5 3. 9 5% 
II 21 2-7-t:-T-iU7^./-5- (5~-h 
n - 2-7;i.7'JU5^>) - 1 ->-?^Jl.-4 --l-^y'/ 

[0 0 3 1] 4 -'r -XTJtxt: Hc/){i;^^OiC, 5-:z 
2-7Jl.7;i5't K4. 2g (30mmol)*T^ 
IR^ : 6. 2 g (2 2. 3 mine 1 ) 
yL;^5tfi (^^^: C:.H:c.N^ Os 

filS^ll5. 4 7.4 9% 3-62% 
4 7.75% 3.60% 
[(JdcO?i|13] 2-7-t^Jl^75y-5- (5--h 
□ ~2--7-X-;U;^^-U» - 1 -;<^';U-4-<^^^ 

[0 0 3 2] 4 -7-X7;i/7'h: l'com:?OiC, S-n 
hDe^':d-7.T> - 2 -;/3;i./r:-1^v7^xt K4. 7g 

©ffi : 7. 5 g (2 5. 5mmo 1 ) 
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(ffc&l*! 3) ^ntz. 
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7ti^//}^ (^>PjJ:: C12H9 N3 Oh 

nt^fl -1 9. 4 8% 3.11% 
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o-2-y)Vyo^J'T» -4 -^7yD>(7)^fe)t 
[0 0 3 4] 4~7-X7;krt: KO{^tD0(C. 5-- 
hD-2-.7Jl.7;i/'xt K4. 2 g (3 Ommo I) 

flXffi: 5. 9g (2 1. Ommo 1) 
7c:35l^>^ (^>7-3i: : C10H7 N3 Os 
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